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,QWHUQDWLRQDO&RQIHUHQFHRQ)XWXUH&RPSXWHU6XSSRUWHG(GXFDWLRQ
'HVLJQWKH6WUXFWXUDO0HFKDQLFV1HWZRUN&XUULFXOXP
-LDQ\LQJ5HQ&RQJMXDQ<DQJ<DQTLDQJ/L
'HSDUWPHQWRI(QJLQHHULQJ0HFKDQLFV6KLMLD]KXDQJ7LHGDR8QLYHUVLW\6KLMLD]KXDQJ&KLQD


$EVWUDFW
,Q WKLV SDSHU WKH 6WUXFWXUDO 0HFKDQLFV QHWZRUN FXUULFXOXP LV GHVLJQHG WR DVVLVW WKH FODVVURRP WHDFKLQJ %DVHG RQ
6WUXFWXUDO0HFKDQLFVQHWZRUNFXUULFXOXP WKHGHVLJQ WKRXJKW WKHGHVLJQPHDVXUHDQG WKHDWWHQWLRQPDWWHUVRIQHWZRUN
FXUULFXOXPLVLQWURGXFHG,QSUDFWLFHXVLQJWKLV6WUXFWXUDO0HFKDQLFVQHWZRUNFXUULFXOXPWKHVWXGHQWVOHDUQLQJLQLWLDWLYH
DQGLQWHUHVWDUHLQFUHDVHGDQGEHWWHUWHDFKLQJUHVXOWLVREWDLQHG

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\ZRUGVQHWZRUNFXUULGXOXPVWUXFWXUDOPHFKDQLFVGHVLJQ
,QWURGXFWLRQ
1HWZRUNFXUULFXOXPLVQHWZRUNLQJOHDUQLQJHQYLURQPHQWZKLFKXVHQHWZRUNH[SUHVVWKHOHDUQLQJFRQWHQW
DQGFDUU\RXWWHDFKLQJDQGOHDUQLQJ>@7KHQHWZRUNFXUULFXOXPKDVFOHDUWHDFKLQJREMHFWLYHVWHDFKLQJREMHFW
FXUULFXOXP OHYHO FXUULFXOXP FRQWHQW WHDFKLQJ PHWKRG GHVLJQ WHDFKLQJ HQYLURQPHQW GHVLJQ WHDFKLQJ
HYDOXDWLRQGHVLJQ$WSUHVHQWWKHUHDUHWKUHHDSSO\VW\OHV7KHILUVWVW\OHLVWKDWWKHQHWZRUNFXUULFXOXPLVWKH
DVVLVWDQW RI WKH FODVVURRP WHDFKLQJ 7KH VHFRQG RQH LV WKDW WKH QHWZRUN FXUULFXOXP LV FRPELQHG ZLWK WKH
FODVVURRPWHDFKLQJ7KHODVWRQHLVWKDWWKHQHWZRUNFXUULFXOXPLVWKHPDLQWHDFKLQJPHWKRGDQGUHSODFHVWKH


&RUUHVSRQGLQJDXWKRU7HO
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WUDGLWLRQFODVVURRPWHDFKLQJ,QWKLVSDSHUWKH6WUXFWXUDO0HFKDQLFVQHWZRUNFXUULFXOXPLVGHVLJQHGWRDVVLVW
WKHFODVVURRPWHDFKLQJ
7KH6WUXFWXUDO0HFKDQLFV LV DQ LPSRUWDQWPDMRU IRXQGDWLRQ FXUULFXOXPRI WKH&LYLO(QJLQHHULQJ0DMRUV
DQG LVREOLJHG WREHH[DPLQHG LQ WKH&LYLO(QJLQHHULQJ0DMRUV*UDGXDWH5HFRUG([DPLQDWLRQ$W WKH VDPH
WLPHWKLVFXUULFXOXPLVWKHEDVLFRIWKHIROORZXSVSHFLDOL]HGFXUULFXOXPVVXFKDVWKH3ULQFLSOHRI6WUXFWXUH
'HVLJQ WKH6WHHO6WUXFWXUH WKH%ULGJH(QJLQHHU$UFKLWHFWXUDO'HVLJQ DQG&RQVWUXFWLRQ&RQVHTXHQWO\ WKH
WHDFKLQJTXDOLW\RIWKH6WUXFWXUDO0HFKDQLFVLVYHU\LPSRUWDQWIRUWUDLQLQJH[FHOOHQWFLYLOHQJLQHHU7KLVSDSHU
PDLQO\ LQWURGXFH WKH GHVLJQ WKRXJKW GHVLJQPHDVXUH DQG WKH DWWHQWLRQPDWWHUV RI WKH 6WUXFWXUDO0HFKDQLFV
QHWZRUNFXUULFXOXP
7KHJRDORIGHYHORSWKHVWUXFWXUDOPHFKDQLFVFXUULFXOXP
:LWKVFLHQFHDQG WHFKQRORJ\GHYHORSLQJDW IXOO VSHHG WKHQHZWHFKQLTXHQHZVXEMHFWDQGQHZPDWHULDO
DUHFRQWLQXRXVO\SURGXFHGDQGGHYHORSHGDQGWKHFRPSXWHULVZLGHVSUHDGXVHG$OOWKHVHGHYHORSPDQ\QHZ
DSSOLFDWLRQILHOGVIRUWKH6WUXFWXUDO0HFKDQLFV0HDQZKLOHQHZWHDFKLQJWDVNVDUHSUHVHQWWRWKLVFXUULFXOXP
7KH6WUXFWXUDO0HFKDQLFV¶WHDFKLQJRXWOLQHWHDFKLQJSODQHH[HUFLVHVWHVWJXLGDQFHUHIHUHQFHVDUHDOORQ
RXUXQLYHUVLW\FDPSXVQHWZRUNRSHQWRVWXGHQWVLVIUHH%XWLQWKHWHDFKLQJSURFHVVVWXGHQWVVHOGRPXVHWKHP
DQGWKHFRQWHQWVDUHVHOGRPUHIUHVK WKHDGYDQWDJHRIWKHQHWZRUNUHVRXUFHGRHVQ¶WJLYHIXOOSOD\DQGWKHUH
LVQ¶W DQ\ LQWHUDFWLRQ EHWZHHQ WHDFKHU DQG VWXGHQWV 7KHUHIRUH WKH GLUHFW DLP RI GHYHORS WKH 6WUXFWXUDO
0HFKDQLFVQHWZRUNFXUULFXOXPLVWRULFKDQGFRPSOHWHWKHQHWZRUNFXUULFXOXP8VLQJWKHQHWZRUNUHVRXUFHV
WRDVVLVWWKHFODVVURRPWHDFKLQJWKHVWXGHQWV¶LQWHUHVWZLOOEHLQFUHDVHGDQGWKHWHDFKLQJTXDOLW\ZLOODOVREH
LQFUHDVHG
'HVLJQWKHVWUXFWXUDOPHFKDQLFVFXUULFXOXP
7KHGHVLJQJXLGLQJLGHRORJ\RIWKHVWUXFWXUDOPHFKDQLFVFXUULFXOXP
,I WKHQHWZRUNFXUULFXOXPKDVZHOODYDLODELOLW\DQG WKHVWXGHQWVDFFHSW LWZLWKSOHDVXUH WKHEDVLFGHVLJQ
JXLGLQJLGHRORJ\VKRXOGEHXVHUFHQWHUHGGHVLJQDQGGHYHORSPHQW>@
)LUVWO\WKHQHWZRUNFXUULFXOXPPXVWEHDEOHWRDWWUDFWWKHVWXGHQWV¶DWWHQWLRQLQFXUWKHLUOHDUQLQJLQWHUHVW
PDNHWKHPLPPHUVHLW7KDWLVWRVD\WKHQHWZRUNFXUULFXOXPLQWHUIDFHGHVLJQJXLGDQFHGHVLJQLQIRUPDWLRQ
IUDPHZRUN DQG ODQJXDJH UHSUHVHQWDWLRQ DUH DOO ILW WKH FRPPRQ UHJXODWLRQ LW FDQ¶W LQFUHDVH WKH VWXGHQWV¶
FRJQLWLRQEXUGHQDQGFDQPDNHWKHVWXGHQWVIRFXVWKHLUIHHOLQJDQGWKLQNLQJRQWKHLUOHDQLQJWDVN
6HFRQGO\WKHQHWZRUNFXUULFXOXPPXVWEHDEOHWRNHHSWKHVWXGHQWVKDYHVWURQJOHDUQLQJPRWLYDWLRQGXULQJ
WKH ZKROH OHDUQLQJ SURFHVV 2Q WKH QHWZRUN LW LV FUXFLDO WKDW WKH VWXGHQWV NHHS VWURQJ DWWHQWLRQ DFWLYHO\
SUHSDUH WKHLU OHDUQLQJ DQG DFWLYHO\ DGMXVW WKHLU OHDUQLQJ SDFH REWDLQ FRUUHFW H[WHUQDO LQIRUPDWLRQ IURP
WHDFKHU¶VHYDOXDWLRQ
'HVLJQRIWKHVWUXFWXUDOPHFKDQLFVFXUULFXOXPV
7KH6WUXFWXUDO0HFKDQLFV FRQWHQW LV DQ LQWHJUDWHG V\VWHP )URPEHJLQQLQJ WR HQG WKH FRQWHQW LV VWURQJ
FRKHUHQFH)LJ,WKDVWKHFKDUDFWHULVWLFVRIPDQ\NQRZOHGJHSRLQWVFRQWHQWSOHQWLIXOODUJHUHVHDUFKILHOG
VWURQJORJLFDOLW\DQGKLJKWHFKQRORJ\7KLVQHWZRUNFXUULFXOXPWHDFKLQJFRQWHQWLVEDVHGRQ)LJ,WLQFOXGHV
EDVLF LQWURGXFWLRQ NHUQHO FRQWHQW DQG NQRZOHGJH H[SDQG7KH EDVLF LQWURGXFWLRQ LQFOXGHV FXUULFXOXP
RYHUYLHZ WHDFKLQJ RXWOLQH7KH NHUQHO FRQWHQW LQFOXGHV FXUULFXOXP OHDUQLQJ WHVW RQOLQH UHVRXUFH VKDULQJ
LQWHUDFWLRQ ILHOG7KHNQRZOHGJH H[SDQG LQFOXGHV WKHPHFKDQLFV¶ KLVWRU\ DQG FXUUHQW VLWXDWLRQ HQJLQHHULQJ
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SURMHFWUHIHUHQFHV7KHEORFNGLDJUDPLVVKRZQLQ)LJ)URPWKHEDVLFLQWURGXFWLRQWKHVWXGHQWVFDQKDYH
JHQHUDO FRPSUHKHQVLRQ WR WKH 6WUXFWXUDO 0HFKDQLFV ,Q WKH NHUQHO FRQWHQW WKH FXUULFXOXP FRQWHQW LV WKH
LPSRUWDQWSDUWLQWKLVQHWZRUNFXUULFXOXPGHVLJQ7KHWHVWH[HUFLVHVQHHGFRQVWDQWO\VXSSOHPHQWDQGUHIUHVKLQ
ORQJ WLPH 7KH UHVRXUFH VKDULQJ LV PDLQO\ WKH VRIWZDUH ZKLFK LV QHHGHG ZKHQ WKH VWXGHQW OHDUQLQJ7KH
)LJXUH7KH6WUXFWXUDO0HFKDQLFVFRQWHQW
6WUXFWXUDO
0HFKDQLFV
RWKHUFRQWHQWV
6WUXFWXUDOG\QDPLFV
6WUXFWXUDOHODVWLFVWDELOLW\
6WUXFWXUDOXOWLPDWHORDG
*HRPHWULF
FRQVWUXFWLRQ
DQDO\VLV
JHRPHWULFDOO\FKDQJHDEOHV\VWHP
VWDWLFDOO\GHWHUPLQDWHVWUXFWXUH
VWDWLFDOO\LQGHWHUPLQDWHVWUXFWXUH
VWDWLFDOO\
GHWHUPLQDWH
VWUXFWXUH
LQWHUQDOIRUFHDQDO\VLV
RIVWDWLFDOO\GHWHUPLQDWH
VWUXFWXUH
LQWHUQDOIRUFHDQDO\VLVRIVWDWLFDOO\
GHWHUPLQDWHEHDPDQGVWDWLFDOO\
GHWHUPLQDWHSODQHIUDPH
LQWHUQDOIRUFHDQDO\VLVRI
VWDWLFDOO\GHWHUPLQDWHDUFK
LQWHUQDOIRUFHDQDO\VLVRIVWDWLFDOO\
GHWHUPLQDWHSODQHWUXVV
LQWHUQDOIRUFHDQDO\VLVRIVWDWLFDOO\
GHWHUPLQDWHFRPSRVLWHVWUXFWXUH
GLVSODFHPHQWFDOFXODWLRQ
RIVWDWLFDOO\GHWHUPLQDWH
VWUXFWXUH
EDVHGRQORDG
EDVHGRQWHPSHUDWXUHFKDQJH
EDVHGRQVXSSRUWPRYHPHQW
LQIOXHQFHOLQHRI
VWDWLFDOO\GHWHUPLQDWH
VWUXFWXUH
VWDWLFPHWKRG
NLQHPDWLFPHWKRG
LQIOXHQFHOLQH
DSSOLFDWLRQ
VWDWLFDOO\
LQGHWHUPLQDWH
VWUXFWXUH
IRUFHPHWKRG
GLVSODFHPHQW
PHWKRG
VXFFHVVLYHDSSUR[LPDWLRQPHWKRG
GLVSODFHPHQWPHWKRGLQPDWUL[
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LQWHUDFWLRQ ILHOG LQFOXGHV FXUULFXOXP LQIRUP HPDLO DQVZHU TXHVWLRQV FXUULFXOXP IRUXP RQOLQH DQVZHU
TXHVWLRQFXUULFXOXPTXHVWLRQQDLUH,QWKHNQRZOHGJHH[SDQGWKH0HFKDQLFVKLVWRU\DQGFXUUHQWVLWXDWLRQLV
FRQWULEXWH WR FRPSUHKHQVLRQ WKH 0HFKDQLFV¶ LPSRUWDQFH IURP WKH 0HFKDQLFV GHYHORS KLVWRU\  )URP WKH
W\SLFDO SUDFWLFDO HQJLQHHULQJ SURMHFW WKH VWXGHQWV FDQ FRPSUHKHQVLYHO\ NQRZ WKH 6WUXFWXUDO 0HFKDQLFV
LPSRUWDQWUROHLQWKHSUDFWLFDOHQJLQHHULQJSURMHFWLWFDQLQFUHDVHWKHLUOHDUQLQJLQWHUHVW 7KHUHIHUHQFHVDUH
FRQFOXGH WKDW DOO NLQGV RI WKH 6WUXFWXUDO 0HFKDQLFV WHDFKLQJ PDWHULDOV DQG SUREOHP VHWV WKH 4XDOLWDWLYH
6WUXFWXUDO0HFKDQLFVWKH&RPSXWDWLRQ6WUXFWXUDO0HFKDQLFVWKH,QWHUHVWLQJ6WUXFWXUDO0HFKDQLFVWKHWHVWRI
6WUXFWXUDO0HFKDQLFVHWDO)RUWKLVQHWZRUNFXUULFXOXPLVWKHFODVVURRPWHDFKLQJDVVLVWDQFHWKHFRXUVHZDUH
FDQEHWKHFODVVURRPFRXUVHZDUHDQGLWFDQEHGRZQORDGIUHH(YHU\WHDFKLQJXQLWNQRZOHGJHSRLQWVKRXOG
HPSKDVLVGHVLJQWKHH[HUFLVHVWHVWVPXOWLSOHIRUPDQGPXOWLSOHOHYHOVOHDUQLQJFRQWHQWWRPDNHWKHVWXGHQWV
FRQVROLGDWHWKHNQRZOHGJH
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

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
/HDUQLQJGHVLJQ
/HDUQLQJLVRQHNLQGRIEHKDYLRUZKLFKLQFOXGHPXOWLSOHHOHPHQWVVXFKDVWKHOHDUQLQJUHVRXUFHVOHDUQHU
WHDFKHU7KHEDVLFOHDUQLQJLQFOXGHUHDOWLPHOHFWXUHVUHDOWLPHDQVZHUTXHVWLRQVJURXSGLVFXVVLRQVHPLQDU
OD\RXWWDVNFRPPHQWWKHWDVNFRRSHUDWHOHDUQLQJLQTXLU\OHDUQLQJSUREOHPVROYLQJ>@Ǆ&RRSHUDWHOHDUQLQJ
LVRQHRI WKH LPSRUWDQW OHDUQLQJ IRUP ,W LV UHIHU WR WKH WHDFKHURUJDQL]H WKHVWXGHQWV OHDUQLQJZLWKJURXSRU
WHDP IRUPEDVHGRQ WKHQHWZRUN HQYLURQPHQW ,W LV D OHDUQLQJ IRUPZKLFK LVEDVHGRQ WKHGLVFXVVLRQ DQG
FRRSHUDWLRQEHWZHHQVWXGHQWVRUWHDFKHUDQGVWXGHQWV7KLVNLQGOHDUQLQJFDQRIIHUZHOOOHDUQLQJHQYLURQPHQW
7KHRWKHU OHDUQLQJ IRUPLV OHDUQLQJ WUDQVIHUHQFH ,W LV UHIHU WRRQHNLQG OHDUQLQJ LQIOXHQFH WKHRWKHUNLQG
OHDUQLQJ RU WKH REWDLQHG H[SHULHQFH LQIOXHQFH WKH DFFRPSOLVKPHQW RI WKH RWKHU DFWLYLW\'XULQJ GHVLJQ WKH
QHWZRUN FXUULFXOXP WKH WHDFKLQJ WUDQVIHUHQFH VKRXOG EH XVHG LQ WKH QHWZRUN FXUULFXOXP FRQWHQW DQG WKH
VWUXFWXUH 7KH QHWZRUN FXUULFXOXP VKRXOG FDQ JXLGH DQG SURPRWH WKH VWXGHQWV IRUP WUDQVIHUHQFH LQ WKH
OHDUQLQJSURJUHVV>@
)LJXUH7KH6WUXFWXUDO0HFKDQLFVQHWZRUNFXUULFXOXPEORFNGLDJUDP
6WUXFWXUDO
0HFKDQLFV
QHWZRUN
FXUULFXOXP
EDVLF
LQWURGXFWLRQ
FXUULFXOXP RYHUYLHZ
WHDFKLQJRXWOLQH
NQRZOHGJH
H[SDQG
WKHPHFKDQLFV¶KLVWRU\DQG
FXUUHQWVLWXDWLRQ
HQJLQHHULQJSURMHFW
UHIHUHQFHV
NHUQHO
FRQWHQW
FXUULFXOXPOHDUQLQJ
WHVWRQOLQH
UHVRXUFHVKDULQJ
LQWHUDFWLRQILHOG
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7KHQHWZRUNFXUULFXOXPDSSOLFDWLRQ
,QRXUXQLYHUVLW\WKHVWXGHQWVZKRKDYHOHDUQLQJWKH6WUXFWXUDO0HFKDQLFVXVLQJWKLVQHWZRUNFXUULFXOXP
DOOFRQVLGHUWKHQHWZRUNFXUULFXOXPLVKHOSIXO IRUWKHLU OHDUQLQJ$QGWKHH[DPLQDWLRQSHUIRUPDQFH LVEHWWHU
WKDQWKRVHVWXGHQWVZKRKDYHQ¶WXVHGWKHQHWZRUNFXUULFXOXPEHWWHUWHDFKLQJUHVXOWLVREWDLQHG
&RQFOXVLRQ
)URP WKH DERYH FRQWHQW WKHUH DUH VRPH DWWHQWLRQ PDWWHUV WKH FXUULFXOXP WHDFKLQJ GHVLJQ LV KLJKO\
LPSRUWDQWDEXQGDQWFXUULFXOXPUHVRXUFHVVKRXOGEHQRWLFHGWRLPSRUWDQGLQWHJUDWHWKHUHDOWLPHLQWHUDFWLRQ
SODWIRUPVKRXOGEHSD\DWWHQWLRQ WRGHYHORSHGGLYHUVLILFDWLRQ OHDUQLQJ IRUPDQGHYDOXDWLRQ IRUPVKRXOGEH
GHVLJQHG
$FNQRZOHGJHPHQWV
7KLV ZRUN ZDV ILQDQFLDOO\ VXSSRUWHG E\ 6KLMLD]KXDQJ 7LHGDR 8QLYHUVLW\ HGXFDWLRQ UHIRUP SURMHFW
'HVLJQDQGGHYHORSRIWKH6WUXFWXUDO0HFKDQLFVQHWZRUNFXUULFXOXPEDVHGRQTXDOLW\HQJLQHHULQJ
5HIHUHQFHV
>@/L.HGRQJ;LH<RXUX4XDOLWDWLYHUHVHDUFKRQWKHFRQVWUXFWLRQDQGDSSOLFDWLRQRIZHEEDVHGFRXUVHVLQ
KLJKHUHGXFDWLRQ2SHQ(GXFDWLRQ5HVHDUFK&KLQD±
>@ 6KDR ;LDRPLQJ 5HIOHFWLRQ RQ WKH WHDFKLQJ PHWKRGRORJ\ RI RQOLQH FRXUVH &RQWLQXDWLRQ (GXFDWLRQ
5HVHDUFK&KLQD±
>@ /LX0LQJ]KXR ³8VDELOLW\ RI RQOLQH FRXUVHV LQYHVWLJDWLRQ DQG DQDO\VLV 'LVWDQFH (GXFDWLRQ LQ &KLQD
&KLQD±
>@=KDQJ -XIDQ/L -XDQ&KHQJ=KHQJ\RQJ1HWZRUN FXUULFXOXP UHFRQVWUXFWLRQ LQ QHWZRUN OHDUQLQJ WLPH
(OHWULILFDWLRQ(GXFDWLRQLQ&KLQD&KLQD±
>@:X-LQJMLQJ:DQJ:HQOL7KHGHVLJQRI LQVWUXFWLRQDO VWUDWHJ\ IRUHQKDQFLQJ WUDQVIHUHQFH LQZHLEDVHG
FXUULFXOXP-RXUQDORI+HEHL8QLYHUVLW\3OLORVRSK\DQG6RFLDOVFLHQFH&KLQD
